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Abstract: PROBLEM TO BE SOLVED: To provide a wiring formation method using a 
dual damascene method for controlling dimensions in the horizontal direction of a via 
hole easily, and for preventing the formation of a crown due to a residue caused by the 
incomplete dissolution of resist. 

SOLUTION: An etching stopper film 7, an interlayer insulating film 6, an etching 
stopper film 5, an interlayer insulating film 4, and a cap film 3 are formed on a lower 
layer wiring layer 8 successively to form a via hole 9. A lower layer reflection 
prevention film 2 is applied onto one portion in the via hole 9 and the cap film 3. A 
positive type resist 1 is applied so that space on the lower layer reflection prevention 
film 2 and the lower layer reflection prevention film 2 in the via hole 9 is buried. The 
resist 1 should have an exposure section dissolution speed of 250 to 700 nm/second, and 
an non-exposure section dissolution speed of 0.05 to 0.4 nm/second. The resist 1 is 
developed and exposed to form a wiring trench 10. Then, a conductive material 12 is 
buried in the via hole 9 and wiring trench 10. 
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i »** i ] Tmm#m±\zm i (ommmmtmat 

l fttf JB 2 OJIRIbtHRSr^ tt tT*-/^ 

Jgj«-r5XSfc. BtjfS^2(7)^P 9 1*6»^i:^I/ttlfat: 0 r 

£*I&iAtr «t 9 fc«3tett**R8flM s 2 5 0M7 0 0n 
m/&T'fc^l2^L'^ fWE 

ifflEKfitl»JtIKXtrtfrESB 2 OJIMfftJHRfcA y ^ ^ ^ 
LtBW»«:»*tSiai:, flffl2«2<DU>?^ MRX 

^v^x. HtrEtfr*— ^rtir*3^6Jis/f ^^tt^sit 

m*m 3 ] Tmm»m±\^m i ^JiniftftKtrffiA 

«IS^, r(D»i<oaHI*6»l»±^*2<o*HI6» 
— yw<^- ^^HinS-WI-^l (ou^ MRSr^KI* 

5xa£. hi«&^;**fcLTffliE» 

1 »t/» 2 <^SPflJ6»«Sr^ y ^ tt tf T^-Afc 
Mt^lgt, StrE«2<o«Mi|ft|»H(±Xt/atrElfT 
t^— yu«ra«)aitf J: 5 l-RftSHSflBSSri 5 2 5 0 75M 7 

0 0 nm/^fc5l2^l/^ 

* £ it mtm 2 (omr^mmm^^ ^itim 

Sr»*i-5XSi:, m&K2<Di>isx HJSSrBfc*"t-*X 

t -t"^^^- Tjv?-* i/^mz <£ ^HlftTgjfcfrfe, 
[»**4] 1tftE*2^u>>* hR<B5feB%8Mgftj£ 

3 171/13 co^-fti^ l «l:E«Wri7yw^^ 
> affile J: 5 KJg^/S^teo 



1 Jg^Eflt^r^ Tfr?-* v-vfe^ J: 5E««J**fe 
[If^if 6] StJE^2couv?^ Mffiri*Tir*— ;uu>* 

F m * u— tRz J: <9 fftott 5 w £ t i" 5 ft * 

*I 1 71/^4 o^Tit^ 1 ^fcElft^^a Tfr?-* i/^m 

[»#* 7 ] »E^T *-yuXtfl»EE««tw*«t 
»**l*^r-if'rxt/iEil»*^jSi-sxsosiw, c 
MPCiD ffrE* 2 WI61»a±^mEW««-»Sr(fe 
*t5lS«r#t5 r £ l 75 S 6 <7> 

i vr*ia> i ^ice«^t^ta^ > ± 5 eh^ 
[11*98] mmTmmi^mtmw.m 1 <o«inifiiui 

WU WE»lXtJ c »2<DliBai6SHKSr^yf L v^UT 
ifr>^— ^&^j*-rsxsic*3v>T^5/^^^fi#rE» 

-T^Ii* 1 ! 1 75M 7 ^^-ftb^ 1 ^icEtt^x 3. T 

mmmt(Dm\cm2(D^>y^^y^ hy/«t*«t5 

IK*U WE»2 0*BBj|ft«ttS:3:y^^^U-CE 
M« *r 5 X® *3 V ^ T ^ y ^ V ^ ttWffig 2 <7} ^ 

1 7!?^ 8 cDV^-fti^ 1 if ^E*Wt^ Tfrtr** 

[H#«i 0] MESRlo/linttlkK^s i 0 2 SCJ: 
•9 JFM$i^-rv^5 r. t Sr4*»i: i" S8t 1 75^ 9 <D\^ 

l l ] WE* 2 <oJim&IHH4**> y ^ ^K^t 
J^, vV— Jr^^ K\ S i LKMS i OF^b45 

i 2 ] «rE*««»3W«xw:»&A-e*>* ^ 

t ^r#m i" 5 tf * r f 1 Ml l^Pfn^lSCSt 
3] jWrET*»ff«H:T»EilUi-C*«r. 

^^#m^"r^if* r ii7!7Mi 2^v>-rtt^i^E* 

[IS*« i 4 ] METJiarffJI»X4E«S^jA$tt 
175^1 2(D^Tn^l I Ii^E«^T : ^ryu^^>'ffi 

[0 0 0 1 ] 
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[0 0 0 2] 

h^mt LTSfcii^HEIft (Damascene) Rflf^tat 

£>£ 0 -t^^-et, ±Jioei*#«/*3naBii**fc. 
iE±i elk <h T/fiEisxteSis £ 4:ffistt-f 5 tr r * - 

^Ptwff^-f-^X^T^y^v'V (Dual Damascene) ft 
tt. M3£X|i<7>fffiB§>(tMTAT (Turn-and-Around-Ti 
me) offlBflsfcpTIBirU ¥*#*«lH]BK«<7>«it=i 

fit, trr*— /u^^;-r^fc45co^5/^^^Xglw*5V^ 

[0003] Hill (a) 75M (c) , 012 ( a ) 75 
S (c) RZfmi 3(a) 75^ (c) tt, ^t"7 7 

^ra?XSWJc*-rWfffiHt?fc5 0 Jte1% mi l 
(a) {c^-TJ;9lw, TJiB»JB8±tc:s i CN^bft 
5x^fy^h 7 ^l7e^t^) 0 Si0 2 

[0 0 0 4] TMfcMPSltm (B ARC : Bottom 

Anti-Reflective Coating. m^itT) ^rM^b, 

r f^v^u— !P^J:9fr3tU t^Mfltt, n 

[0 0 0 5] #Cld. [gill (b) £ 9 rcDfc' 

BI3, JHHM61HK4. iyfy^hy/«5»t;im 
[0 0 0 6] mil (c) {^T<fc9l-. 



[0 0 0 7] #ctCl x m 1 2 ( a ) tr^-T i 5 Id. TJf S 
5tB6lhBS2±^^v?MOU'v ? ^ h 1 1 ^l*t5 0 

[00 0 8] #cfc:, m 1 2 (b) tc^-f J: 5 t-s rcou 
y^Ml^Kr F^*v^U~iHw«fc 9R?fcU 
Mttt, uy^M li:7^hyy^77^i: < J:^ 

[ooo9] #cici. mi 2 (c) i^-r±2lc, 
5** M 1 Sr^** LT. T»K*tKih«2lc»L-C 
0 2 y7X-rfi|»cJ;-6ll*tt^y^<y^S:tTi\ * 

[0010] #C^. m 1 3 ( a ) 1^1" <fc 5 1/^ 
h 1 1 *^*>7 k It^t77 , l3, SK*6»J«4Sr^ 

y^^u e»M^v^ (*) io«n 0 

[ooi l ] Set-, m l 3 (b) M^-f-J; 5 t-, 0 2 ^f 

[0012] m i 3 ( c ) u:^-r i 5 trr * 
— ^ 9 rtxt/e*l h i orttrcu^b&^^siit 

£H 2 £*1£>3£<?K CMP (Chemical mechanical Pol is 

hing ; fc¥ftmmttwm)\z£v**vym3<Dmffi& 

[0013] La»L*as?>, rott*©e*?&rt*tfe^ 
jov^rft. mi 2 (c) i^-rxair^^r, MWfafr 

b*STSSW-^ihffi2 ^3 0 075M6 0 0 nmOSS 
[0 0 14] rnoBSIHjSSrKP^-rSfc*^, TSRWBS 

^i^tf^ffi, SP^, 7/l/7^/K1j;4<^-yt^7^ 

[0015] 014 (a) Jb^. ( c ) , m 1 5 ( a ) 75 
S (c) Mil 6 (a) 75^ (c) 
/u7^/^t:J;^tT77-7 h7^Ty^-^> 

[ooi6] ife-r. m i 4 ( a ) t-^-r ct 5 t^is 
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-f) £^*U uy^F (0^-tfr-f) ^r^-r^o #: 

[0017] jfcic in (b) d^-f-J; 0 ~ <7)tr" 
-^*y-£:bT. TifKttKltlgf (0^t-f) . Sr-T^ 

[ooi8] ii4 ( c ) ic^-f-J; 3 trr * 

— /I^ 9 F*Lft tf* t^!3 ±}ltli^ b * 5 TJlS*t 
Rlhffll 2 So -<D£#. T*K*rt&JhBl2tttr 

[0019] ^iw, 015 ( a ) tC^i" J: 9 trT*: 

rtte«lt5T»R»BSJh«l2±^fflllBfc»ftiitf. 

[0 0 2 0] #Ct^ Ell 5 (b) tC^-Tct 2 Id, ri(7)U 
v>^ Ml £K r F^^U- l^t-J: 

rtCl^y^ h 1 1 ^att^o 
[00 2 1] ^C, Ull 5 (c) {OTtct^^ h 
U^X^ — V^^^nfcUv?^ Ml <h b 

[00 2 2] SclC, 016 ( a ) 1^1" £ 5 Uv** 
Hi ^-^^^<h LT^r^^^JR3, J||Elll6tftR4$:^ 

[0023] tfctvi, 0 16 (b) 1^1" £ o 2 y 
7X-^T>yv/^^I>^^S'lgi«^«i: l 9. h 1 1 

[0 0.2 4] 0 16 ( c ) tC^r-TJ: 5 \Z % tf T * 

— ^ 9 & e» huyf io jz^mm 1 2 

fro «t»Si2ii(iRiiCufi5o micfctK tr 

T 1 4^T>*1B^1 -to®* ^-ry^JK 

3^>*ffi«:CMPfcJ:0spfifti-S. 

y Zfm 3 ±©*«tt» 1 2 CO^T&O^ ^ y :/« 3 <D± 

[0 0 2 5] r.<D/*— Z/ J r;l'*74MZ£Z)&mi&f&Jjt£ 

i^T, 012 (c) Jw*i"T«RltRJtBtSr0 2^ , 9X 

[0 0 2 6] 



/McJ:*E«W**ttfcasv^TI4, Hi 
5 (c) fc*i-i6fc*3v x "C\ trr^— /U9rt«3a*5i 
*ttfcu^hl l35S«lt»*ti^5W)BjSd $ *S 0 - 
*Ui. e^felc^bT^T^— ^9^1/^ h 1 lMf* 

-T5 0 h 1 1 f*T-i>5fc«>. 

[0 0 2 7] -yj, 014 (b) I:/Ttlg{:^^, 
«9 tfT*-^9£ff^i-5^ 

ffl^ttWffiaiJ:9fc*#<*So z.<Dlt#>* trr*— /i* 
£o 9 trr*— yU9<Offi!lE^^fb-C^5^: 

& N trr*— ^grt^sfciisnrt^cu^^ h i i^ 

gSSi-Si:, :«fUi/y^ h 1 1 t>-t6R<afitl9rffi 
[0 0 2 8] tot, 01 6 (a) tw^-TXai-*5^ 

"C\ = 3 rtyyg3MlP«i4 ^yf^^-rs 

t, \sv* v 1 1 {zterthmm^&^tzUftfcmmm 

litrr*— ^9(DMPgBS:ffltpJ: 3 HMSKSfcft, 
^^^v^i^tfH^o ^LT. rco^^^>^a^l3 
(ti/y7 h l iSt^T*S:«-B&itJR2S:l»*-t-*fc«)^ 

^ v iyfy/aS 1 3 Hi Rt/TSRItK 

ihflt 2 r (DO 2 r v i/ > ^XttWWWBtifttea^ J: 9 

^utta^ ii«i2^m^ti^ r. 

[0 0 2 9] tt\ tTtN^9f^(7)Uy7M 1^ 
K?rS<-r ; 5<i:I^hu^^l 0^BWotl^5 

[0030] *&mtefrfc%mm£Az&^xte£titch 

[0 0 3 1 ] 
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m*-** * t lx mim 1 Rnm 2 (ommmmmz^y 
^i/yisX^Tx-^zMffc-fz^t. mum 2 (om 

^SttRihBKrKrti-SXei:. ffirEEltBfrifcJR-tRtf 
£ri*2 5 0M7 0 0 nm/»t'fc5i20U^ 

m n mmm iiyf^u bim* *r s xa * * 
at, iMrEirr*-^xtJWiE^«fc»wmfca» 
«Ksn*Ei»*r»«i-*xai:, 
[oo3 2] #*n«wfc:*3i^-c«\ %2<o\s^* vm 

(DmftnmmmJg* 2 5 0M7 0 0nm/&tt5, 

[0 0 3 3] mERAtKitflJSraiy^^^i"*! 
BI^ffi«J:9 fc<6v*r£a*#SLi\ rnirj:0. ^2 

-rs ^ t £ x y> -mffiit-tz - £ ^-e# s G 

[0 0 3 4] ffi3 2IP|l:«M«Ta7^^y> 
<7?JBH»6a«S:^i"^xai:. ^o»2 0«KU6affll 
LXltJEB l &U<* 2 OSMIftlWKS:^ y LX tr 



r*-yu«:*j«i-»xai:. «frE*2<D»n«»l«±» 

50M70 0nm/»tfc5»2Wl/^ hKtr^jA 

tsiat, M&m2<D\/isx vm*7* v y y^9 7 
-< t ± ^ «3txtfm4ft bTBtitsm 2(ou^ hRtcEtk 

TE<8i«rMt5Ifit, ME*2 0US?* M*&» 

<7>trr^««*naia»«:**i"sxai:, Sr^rrs - 

[00 3 5] *i2^i:^^T(l *2©1/'^ hBI 
OR3fcffii88fj£*&2 5 0 7^7 0 0 nm/^it5: 

»tt*rli»bft^b, trr*— ^rt^»*ii*tbfc»2 

{cjz^ trr^— ^rtt-S*5i*Hf-^2tou>?^ FJBI 

*»a**Hlil0i-5o i2^i/'^hi^ 

[0 0 3 6] *l«WXO t JB2 3BMI-*3V^T, fiU 

E* hK^*«*tt»*aSM* 0 . 0 5M 
0. 4nm/»t*5:t^U\ m^J:^, tT 

[0 0 3 7] 

JBl wJOllW^oV^RW-rSo Ell (a) 7!;^ 
(c),H2(a)75S(c) >S:t/gl3 ( a ) 
(c) tt^liawicftS-rar^y^^^^iSE* 

»**tt*r*oxa«^*i-»fffiH-eas>5. 

[0 0 3 8] mi (a) tc^-Ti^^. T^iS^ 

^f5o lyf h y/«7©UStt«Iirl7 0 n 
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7 , 7X^Hi 9 S i O^Sr/Sft^T, 

\Z S i Cfrbtt 9 5 Onra^yfy^ 

5fi»«*B|-CfcO*4*W*.tf 3 0 0nm«»S 
W4*rJ»J*U ^^±i:^7X^lrJ: 9 S i 0 2 S:Mt 
«2 5 0 nm^I^:*SJ«^rf^l3?rMt 
6 a ^rty7i3«t§liH MtSCMPI 

■B«WI!(4±l:S i 0 2 ^e>*6*^y^Bl3 

[0 0 3 9 ] fttr, TJf 53tl»JtJ« (B^it-f) SrWIx. 
tff^55 0nmi:/^i;9i:i«U lsi>*b (0^ 

h u y f^y 4 \z.x «9 trr*— >&Bi& 
[0 0 4 0] ftici. ii (b) i^i-J: 9 Id, Z<D¥T 

[0041] fttc 01 ( c ) t^i-J: 9 ir, trr*— 

^ 9 * y zfmz ±K*F**M> & 4 5 TJiJKltBS 

JhBl2Sr»fli-rSo TJBRAtBSJhBl2ttlf 
7*- /u9^a^^lwJtl^tPct5tc^L. 9rsB, 

[0 0 4 2] 0 2 (a) 5 TSRSt 

P5±m 2 ±RXf tT * -A- 9 I- *s ft * TSRStESihK 

h i tt, 

m ^2 5 0 7!;^ 7 0 0 n m/fp^fo 9 . *H*£G?£ft! 

#0. 05M0. 4nm/»t 
fe^t^^^ffl-T^o ^tt^-lh^2_biCiott5Uv ; ^ h 
1 <7)J¥£ \±m±.\i 6 0 0 nrait^o h 1 I*, 09 

7t^-/H/'^ hXliE S C AP l/^ htfc 

aawuT^fiH-su^^ h-efc-So escape 

[0 0 4 3] 02 (b) tc^i"J:9t-> r^OUv/ 



*M«r* K r F^*ty«3t««:«iBLt*fttf2 4 
8 nra«OK r Fx^y-7l/-f l:«t 9g)fet5o ^ 
SMfcLT. ^^MI'7^h!Jy^77^i:i;9 

g/$>2. 3 8fl%^TMAH (tetra-methyl-ammoniu 
m-hydroxide : X h 7 * = * Ko« 

4*5, 5l«JS«-*3^^TMAH^)««l-tt. 
0. 575^3Ki%Oj6H-C*S^fcoTfc 

teffiJU-ct 9 , trr*— ^9rt^*3its uv?^ h i tea 

[0 0 4 4] 12 (c) Ul*i-J:3l*. 

^^^^-V^^^HfcUi/^ h 1 Sr^^y" <b It, 
^^yy*3±<OT«SitS5il:Bl2Sr»*i"5. 

trr^— /u9rt^*5JtST*K»B6ihBl2^±SBO 

[0 0 4 5] [23 ( a ) t:i*f «fc 9 ^ l"v?* h 

[0 04 6] »C^, 03 (b) ll^t<fc9l:, 03^7 
&t/T*Rltl6ih8!2Sr»*i-S 0 =.y*f-^if 

[0 04 7] 03 ( c ) ICtjW" J; 9 ir, trr* — 

yU9rtRtJ«j|»huyf 1 Orti:?lfffll 2 ^ril^iA 
tP. 2 li«x.«Cu-C4>*o tf 

71 4^t>*Id^l 5 ^rMt^o -t^S. ^r^y^«l3 

Lf:5iWl 2<D^T^0 ? ^r^^y P ^3O^:SP^SrC 

[0 0 4 8] |BM fc uyffrMt^fcfe^)^^^ 
gj£MMMMg : 2 5 0 7^7^ 7 0 0 n mZS 
l/^ h^S^SMiSS ^2 5 0 n 

m t* fe 5 fc . tr r * - /i- i w B& £ n fc u ^ ^ 

1/ v 1 ^ 7 0 0 n rn/& J: * 

T-T5c U%%<0^ h7^ htofifli, ^J^I^Id^h 
u^*s**i-S»^c:*3V^TS»9^5iai*fc^H^* 
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SrJKrti-SfcftO^^ h<D*jteffi*WSS«tt2 5 0 7!; 
17 0 0 nm/9it5, 

[0 0 4 9] EM b l/Vf^Mt5fc^l/^ h^> 
^m^Mmm^:0. OSMO. 4nm/t 

S Q Is&X hO*«#«tf**#0. 4nm/f) 

9i-?SwiS:B5Jhi-5r fc^-c#5o tot, Eft h 
W\ 0. 05M0. 4 nm/^ibS: * L 

[0 0 5 0] ±*<0*{it«^«*fc:o^-C\ J: 

U »2 2tt&jk<Di'Z?* K^*«P»«**i"o *fc. 

l/V?^ F^f WlS^to ^fc. E op t (lgig 

T, Uv/^ h 1 t LT»2 l«^-t-±5ft*ttSr*i"5 

t^l/^M (12 (a) #fig) 0»3t** s **»* 
lE opt tfc^20mJ/cm 2 tfc^ fc'T*— 
9rti:M$tlTl^l^^ h l^fg^tS^l OraJ/ 

c m 2 -CfoS dr^S^S tx tfr*— y^9rtfcjeja*n 
xv^ h i <DWMM&te3fa 10 0 nm/&i3i 

tfT*— /l/9rt(Ol/^ h 1 tej££#J3 ^mfTfM 

So 

[0 0 5 1] mi^tt, l/^ h 1 £ Lti2 2iC 

rtCMJHTV^^^ h 1 <G>Jgfi¥iiftKi:#*J 1 nm/ 
g?fc45o l,tW3 0#PM^)l^, h 1 

<7)i££?fii2#J3 0 nm tKZ> 0 I^f:^ t'7^9 

[0 0 5 2] ;i£>cfc?lc t/^ h l tdjoV^Tfi, S:*; 
iSiKi* ft X /hiSWiift ^ S ^ ( 5 £\ tr T * — 

[ o o s 3 ] b 5 ^ flttt^maittiii]* t r> > Ktti-a 



S G Ift2 3l^ft^(!:aSt5t/^^ Mg£J¥£<£>BI^ 
lc*3tt5tt*2 4co^#5r, u^* hco3l&i£ft£/£^ 

-rso 

[00 5 4] #cK. *HlfiWI^Ej|ft^^fel- J: 9 7F2/£ 
SnfcEHw«rit«:RWi"6. B3 (c) \z.*Mr£ o 

7±trfis i o 2 ^b*5*BM6IWBl6d5K^bixT^ 
So Sfc, JIllBlftWile ii^ttS i C^fefc*:*!/^ 

^n^^^H^K31Lfcb'T*— /U9 (S3 (b) # 
fig) ^M^Htib^, tT*-^9rti:iiCu^?)^ 
StfTl 4d5^S^TVN^ 0 fcTTl 4teT®EHJi8 

»7^W M^iSl fH*6»JBS 4 #K fe *U 
1TO1I4I:|«SM/^10 (0 3 (b) #H0 

[0 0 5 5] ^HffiMt^ S f '^7^^V > vffilw i: S 

ft *2 5 0 nm/WK**^ 

(*/J-«»iSft) ^0. 0 5nm/m 
T'fe^U^hMt^^Ha^ 02 (b) 

tz.ui>* h i \zmm^%ytmtf'pte\<^w&Ki5i<^xh. 

^.^^Pt^tfT^— /i-9rtte:ffi^ii*tbyt h i $r?L 

/U9rtPl^nf:^^ h l^>^*tSISwi:SrESih 
T^So 03 (a) l:*t*ty/*3Xt; 

ffi^*3V^T%*-rs t5 4^yf^as (Hi 6 
(a) #Rg) o>»^«:KJhi-*wi:36S-e#a. 

[0 0 5 6] 

mmmmmm ^70 onm/wT 

^-e#S 0 Hie. *B3fe««»a* (*/h»»Sl*) * 
0. ^nm/^HTttS-^l^^ B5t$HT^^ 

So £/c> *HiS0*Jtrio^Tti, b*T*— yUrttwSfeii 
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So 

[0 0 5 7] IC^/c, h 

So 

"TSo me (a) 7}^ (c) , 0 7 (a) 7^ (c) X 

um 8 2 mfeCTt^s-r ^r^y^ v^Str <fcS 

i£<7)fg l (D|lllli«ic«*Ej|*»jS:**fclHC«*K*^ 

[0 0 5 9] 06 ( a ) tr^i^J; 5 

JI^<aTJlffi#IJf 8±ir, s i CN^btS^yf^^ 
* h s//<i7 Sr/S^Mx-fif 7 0 nml:/^J: 9 \^ fcf& 
t6 0 IfcK. ^7X^i0SiO 2 It«*S«, 
6 0 0 nmffc^)iF«l6«t 
S 0 ^(DiiiC S iC^b49, ffS^W^Ltf 5 0nm(7) 

by<» s &j&fSL-rzo 7^-** 

i^^ K^b*5(S:flJI«*Bl^*>9*SA s Wlx:tf 3 0 0 n 

i O 2 ^0iJ^1^2 5 0 nm<D/?£J::i£«£ii:T^-^>X 

R3*r**i-*. 
[0 0 6 0] u^^h d2*-£T) Sr^fiJL. 

[0 0 6 1 ] Jfctt:. 06 (b) i^-f £ r<DtfT 
^^^Lt, SKI6»8I4. x^fy^ 

h y^Bi7*-esi*-r«fcrT*— ^9 

[0 0 6 2] 8cl£, me (c) lc^-r£5^ 

^2 5 0M7 0 0 n m/#T*fe 9 , 

^o. osMo. 

4nm/#t**51)WS:ffiffitSo ^'^Hll «i 
If, rt^-/H/^ hXttE S C AP l/'^ htfci 

1 OffSfififlJaitf 6 0 0 nm^-TSo 
[0 0 6 3] (117 (a) {^"f £ 9^. 



3MMftfctt* »**2. 3 8Ri%(?) 

TMAH (tetra-methyl-ammonium-hydroxide :tF7 

fflU atfcWIBriWitfaoiWIBi:-*-*. -^±9, 

ifr^-/u9rt^*5(ts^^^ h lMWMit 

[0 0 6 4] #Cl^ 0 7 (b) h 

[0 0 6 5] #C^> HI 7 (c) \^-t£?\Z, 0 2 X"7 

[00 6 6] ID 8 tc^-TJ: o U:. tf r 9 

R^E^M/>f l OrtlciiWl 2«rS*5itr« * 
tUSl2fi«ttfCut*5, r.nirj:«9, t714 
StfHll5«r»lSt5, toft, CMPicJ:«9. ^-v 

[0 0 6 7] ^JfeM^^S^^T^^^v-V^t^ctS 

So 

[0 0 6 8] — «fcl^*H4#y^\ 

-e#So ±iEo*iao c «2i7)*j6«|[-*5^-cii, STfe 

3fel:(j:KrF^v/-7l/^fS:ttfflU ^Hl=» 
7t^-/H/^ hXliE S C AP h£{£ffi1-S 

Jrv^U— ifOfttoOtC. Sfi^l9 3nmT'fc5Ar 
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[0 0 6 9 ] JglC »WlfilWBt4fiS i LK, S i OF 

ttJ:v\ SEt-Sfc, iyfy^h^*5«:SiC 
Ulffi^£*vf\ S i Ns Si ONXJiS i CNlt'fco 

*bi\ SiC, S i i ONft^otfc <fct\, 

[00 7 0] 

[HSKM] EAT, *3BWwH««<oa*trot^T, ^<£> 

[0 0 7 1 ] 

M7 0 0nm/&\ */h**fa** 0 . 05M0. 
4 nm/»-Cfc5*«W«l««)^^ hi:* **** 
itSM* 50M2 0 0 n m/$h */hS«P*flW* 0 . 0 
05M0. 0 5 nm/it-fc5WU^ btW2 
Wm<D\sis* h£{£ffib*Lo 09 (a) , (b) &t>* 

(c) tt, I^gfi^MXSIwioV^TEi h l^Vf S 
t/tf T4n — /KDBfiffi&T S EM (Scanning electron micr 
oscope : *3SS«^W«» £ 9 ** Lfc3gjH:£ h l" 
-^Lfc^lUT*fo^ 0 09 (a) ft, Uv?^h«:R^t 
-TSlttK Ip-t,W3£<DfRl(0|ll(tW^*3^TB2 (a) Id 
^-TXg^a-r^XSt-is^SBfffiSr^U, 0 9 

(b) (c) u^hSrattU^ gp*>iiu3£ 

WllOHSPJC^t5il3 (a) l^TfliCft^t 
SXSlwioti-SErffiSr^U 0 9 (b) ^*HS609^u 
hS:^b^«»JSr*b, 0 9 (c) 

[0 0 7 2] 09 (a) h£K;£ 

(0 2 (a) iZiottS^^^^^^ hy/<R7, JfRfl& 



j££nTV^ 0 t:*T*— yu3 3 0rtfflfcttR*tS&JtBl3 
5d«»J*SiX, tfT*— /U3 3&tfBS^ h U^f3 4 <E> 

[0 0 7 3] 09 ( b ) ir^i-J: 09 ( a ) 

tE»I*3^tl/v>^ h 3 6 <D«3fcRO c 3Mft«rfT 0 

HMI6IUK3 2±.\zntGm<o\si?x h 3 etm&ztiz 

K*T*— /U3 3ftl:iiu^ h 3 6tt8BL4^o 

[0 0 7 4] C*UC»L,T. Uv>^h^tr«Ol/y 
* h 3 7£{£ffi-rS£> 0 9 (c) t^-TJ; 9iC 

—/I- 3 3rtiCU>?^ h 3 7^|®tfc 0 

[0 0 7 5] MMM2 
liui£om 1 <7>*t£0Jl-iE*i Lfcy^ft^ J: «9 . E»«r^i* 

[0 0 7 6] 





No. 








mm 


(IUB/IW 


Gm/fM 


(moi) 




1 


ViSX hA 


800 


0.10 j 


0.7 


X 




2 




600 


0.01 


0.3 


O 




3 


V-JTs hC 


450 


0.22 


0.6 


O 




4 




400 


0.31 


0.5 


o 




5 




320 


0.35 


0.3 


© 




6 


l/v>;hF 


260 


0.01 


0.3 






7 




100 


0.01 




© 




8 


h I 


90 


0.01 




© 




9 


l^X h J 


60 


0.02 




© 



[0 0 7 7] Si ^^i~N o . 2 Jbi 



yy^ h^^^c^ 



45 2 5 0M7 0 0 nra/»-efc5fc*, fettte 
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3 »/h*»3i*36 s 0 . 05M0. 4nm/ 

[0 0 7 8] rtU^LT, Sll:itNo. 
****PitflW s 8 0 0nm/»i*^*», 
C?ijNo. 7 7hm.9\*. hCDft^«?5Sa^2 5 0 

[0 0 7 91 010 (a) , (b) Rl? ( c ) ft, 

«£bfc*£*8: ^UfcttSlH-efcS. 010 
(a) (b) fcS%i-J:5fc, USS^JNo. 3M4 

t£frotz. 0 LfrLtefrb, iio (c) 

itgMNo. 7^^v^Tfi. trr*-;v3 3ftl:u^ 

[0 0 8 0] 

trr ^coit-fr ft <o vi-jfesy ^ ^7 ^ 

/uffil- J: 5 x ^ T/u^ > ^E»^*"ffitw jo v ^T, u 
B&jh-rar :nta^ E» M"^^ 

[HIl] (a) 75S (c) M\ *5gW<o^lco^J£0iJlc: 

wic*-MifaBBi"e*>s. 

[1212] (a) 7?/M (c) tt, *3MS0S^«57 ? *T^ 

[123 3] (a) Tbm (c) te, *»iW^7^.T^ 

0 2tf)&tf>X§S:^1'1Il~Cfc5o 
[[114] fltWcuv** Mc*H-*«#*«ri: 9. «EW- 

[[U5] ««HrmifcfipMSri:9. Rii:afft5i/^ 

[(216] (a) 75S (c) ft, ««^I2^MI; 

[@7] (a) (c) tt, *^WI^ff^fa7/U 

y^ix^j£tc±SEj»»**teSr*^X8IB^»i-Wfffi 
lax-fcoT, H6<a&<axg£^-^El"C-*>5o 

[1218 ] *||J£0i]lc«^T r ^T^y^v'^fe^i4E» 



JgfiS:*j**:-toxS)Blw*i"l|fiBHT?*>oT. [217tf>#: 

[[219] (a) 7!?^ (c) fit, iaiioMl8i:*J^T 
E£S h uv^xatrr*--^<7>l»ffiS:S EMlcJ: 0«* 
bfcfeSS: b Lfctl^ia-efc^c 

[12110] (a) (c) tt, MSSMNo. 3, 

imi 1] (a) 7SS (c) He, «^7/P^y 
vffiJc±SEi»»«*ffi**^XS«i-*t"WriiiH-e*> 

[[2112] (a) 7?/S (c) tt, Z.<D&m<Df=.T/i'? 
-^»'ffil::«fc<5 E*»J**ffi £ -t XSWl2i*i-»f ffi 121 
-CfooT. (211 1 ^^:<DXS^r^i-|21-efo5o 

[12113] (a) Jbm (c) IS, w^^cDx ^T/U^* 
^5/^ttlci5EIM»J«*tt*r*^X^K»i-»fffiH 
tfeot, 1211 2Oft^lSS:/Tt0"efc5o 

[[2114] (a) (c) tt, te^jfe^x^Tyu^ 

^v/^j£^i^Ej|»^*ffi*-t<oxSIBic:*-r»fffiBI 

[[2115] (a) 7?;^ (c) z<DV£&<Or r ~T/i'# f 

[12116] (a) 7!^ (c) tt\ ^ £>«3fWr^ T fr? 
-v- -»ifctc J: SE»^*i£*-?:<oXgHl^^i-|8rffiE 
T^ot, [211 5(D^Ig^^titfol»o 

[ff*oHl«] 
1.11; i/y^ h 
2 ; T»R*tl6lt« (B ARC) 

3 ; ** y zfm 

4, 6 ;JHHf&IUR 
5,7; b 
8 ; TTlEIWi 

9 ; trr*— ^ 

1 0 ; E& h 

1 2 ; mmnm 

1 3 > £ 

1 4 ; trr 

1 5 ; Elft 

2 1 , 2 2, 2 3 ;i 

2 4 ; ttlk 

3 1 ; TiEil 

3 2 ; SMffilMI 
3 3 ; fcfT* — A' 

3 4 ; EM h U^f 1 
3 5 ; SMBSlhK 

3 6, 3 7 ; l/y^h 

4 2 ; U'^ h 
R raax ; 



(11) 

R min ; frmmms. 

[HI ] 

(a) 
9 



{ b) 







" < 


el 







< c ) 

5 . 7 ; x v V v><m. 8 ; T«i38HS 9 ; ETT*- 'V 



[04] 











Rmax 










1 




























Rmin 























OT 1 io E °P k 100 

(mJ/cm*> 



2 1. 22;I R ma * 
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e . B t ; mmmftm 

[02] 




3 ;» 
4 
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[1113] 



[Hj6] 




1 ; V>*> 
4.6; JlRMMffll 

1 2 ; 



2 > TMBL*t1**Vk 3;^rv7l 
5. 7;i7f> ZxVvKR 

U i t7 15 ;B3fit 
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[07] 




MS 




33 42/2 




31 (a) 



31 (b) 



3 1 ; TJgffftl 3 2 ; «]S1*«*1& 

3 4 ; Rtt V V > f- 3 5; &J4frifcJA 

£.2 ;l/'yXf 



3 3 J.fc7*-^ 

3 6, 3 7 ; V >> V 



[ill] 
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[012] [B13] 




5 , 7 ; x-/*> ffJL\vXm 8 ; TfifW&ff 1 1 ; Vv* V 
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[HI 4] 



[Hi 5] 




2 ; 

5. 




-3 




(c) 
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[016] 



13 10 




(51) Int. CI. 7 



F I 

H 0 1 L 21/30 



(#%) 

5 0 2 R 



(17) 
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F-^-A(#%) 2H025 AB16 AC01 AD01 AD03 FA03 
FA14 FA39 
2H096 AA25 HA11 HA30 JA04 LAI 6 
LA17 

4M104 BB04 CC01 DD15 DD16 DD17 
DD18 DD20 DD62 DD72 DD75 
EE08 EE12 EE14 EE17 EE18 
HH12 HH20 

5F033 HH11 HH12 JJ01 JJ11 JJ12 
KK01 KK03 KK07 MM02 QQ01 
QQ02 QQ09 QQ10 QQ25 QQ31 
QQ35 QQ37 QQ48 RR01 RR04 
RR06 RR07 RR11 RR21 SS15 
TT04 WWOO XX01 XX24 XX33 
XX34 



(18) 
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HStTHl Vtfl 5^3£ 2 8 0 (2 0 0 3. 3. 2 8) 

[£0B##] #F*H2 002-373936 (P 2002-373936 A) 
[^BB0] ?figl4¥l2fl2 6S (2002. 12. 26) 
[^iS-JHSl ^RHSffF^fR 1 4-3 7 4 0 

IttiS#-9-l *HH2 001-179995 (P 2001-17999 5) 

[Ii»fF»il7lS] 

H01L 21/768 
G03F 7/11 503 
7/40 521 
H01L 21/027 
21/28 

[F I ] 

H01L 21/90 A 
G03F 7/11 503 
7/40 521 
H01L 21/28 L 

21/90 C 

21/30 502 R 



[filtfcj 0 ] 1 4^F1 2^ 5 0 (2 0 0 2. 1 2. 

5) 

[#«*BjE1 ] 

[«EEj»*«H«] was 

[*|jE*ffi] «3E 

i gxgg 2 (pjgffn<ft»«fr^ 7f y^it ^r*-/u£ 



f^Igt, -^»l<D«BMft«K«±^*2^*IW»* 
Btfc»riti-5xai:, ro*2 05JiiHlftlwll±ictrr* 

1 Xtf SB 2 <0AnfelUK«r^ ^y^U^7^/^ 
»rti"«xai:, WE»2^«Bnje»«±xrJ c 8(Fi2fr 

Srfflfci&tf J: 9 ^•3tffl«»a«35 s 2 5 0J!iI7 0 0 n 

WIEKatftihBIXt/ftrtBW 2 oil KHWBWS:^ s/ ^ > ^ 
I/WIERJ*SSitl*Sr»*-r5XSi:, 
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Jo v ^ X . m f 5 tf r * — yurt U^ltS^^^ ^SSt 
itimx V feists 4: S:^ati"SI**tg 2. ^te«cOx^- 
[ffi*«4 ] TJf SMWiXKfS l 

1 &tffg 2 *>«ffl|6»8l«:^ yfy^tt if T 

A'Srfflfci&tf i 5 «-»*«**Pi*«* s 2 5 0M7 
0 0nm/&T^§|2(Ol/^ hl^Mt^Ig 

^ipeMt^ig^, «riajB2^uy^ M^Sr-v* 

* t LTmi5*2^»MI6l^&^y^>^L-CEj|»« 
Sr»*"*"6XSi:, tfrEJ520>Uv?;* MlSr^til 

[IS** 5 ] tulSfg 2(Ol/^ MBS^*»3t«B®»ii 
SE^O. 05M0. 4nm/fKfe^:^Mi:t 
5ii*5i 1 ^i**^* 1 rl^fSSc^x^T/b^-v 

[lf#*B7] M»2(Oi/^ h^Tir^-yuu^ 
^hXliESCAPU^fHft*), WEB3fe^Kr 

m p \z x «9 tteiB 2 (D*inaftiHii±^me««tm«ri^ 

[»** 9 ] MCTftttftJI £t(rEg 1 *>*MiMU* 

#U mffi*l&l5*2 0*H*ft««S:^y^>'^b-C 
if T /u*: J^jsRi-S XSiwfc v y ^ttflSE^ 

-T SIS** 1 7^ i^v^fft^ 1 «l:EH©7a T/uy 
-e > ^ fed J: 5 BMffl»rit^&. 

0] mumi(ommmmmtmm2(Dm 



5lg^tt, im*2W«IBIWUil*r*y^^^U"C 

r*j 1 ^?^_9 (o\ ^-mfr i js^k^c^x^ r iv?-* > 

^ttfc±5EI*»rittFl£. 

[»**l 1] ffiE»l<a«M*6»»W s s i0 2 ia 

[ i 2 ] mmm 2 <nm mt&mm* >®h t: 

Ml, h\ S i LKMS i OF^bW 

Ti^lt £#®£1-6lf l 1 
[If l 3 ] ttE*ttm#fBXtt«*4-C*)5 r 

[if *il l 4 ] WETJlW*JittT*EIMi-efc* - 
t Sr»«4:i-S» * r f l Tbmi 3<D^Tti^ 1 r Il^lE*c 

[»** i 5 ] WETI*»IliSfi«ffil'MSh 
h 7 > * (OWmm -Cfc 5 r £ t -t 5 It * r l 
1 75^1 3 g)V l gli jg<£g)7 a •> y S 

[000 1 ] 

(7)^«M^f 2ft o 1 1"7 7r-^ hf^7/^ 
[0 0 0 2] 

Z>jofeh LTiJI^iA^Ifi^ (Damascene) St^tit 

Sl:Mt^7^7^^>yy (Dual Damascene) jfe 
tt. MieXg(DfflB&>fb^:^T AT (Turn-and-Around-Ti 
me) offlBftfe^rtBfcb, ^IIMWfcWHKSEil^fta 3 

7*-^SrMt ; 5t'77r-^ hf^7/^>yyfe 
. if T ^ — A- &M&-t ZtztfXO^y^^ ?TM\z.io \ ^ 

J:f?»*0^AOX^pjgg{-/^5irv^f«l^fc^o * 
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[0 0 0 3] HI 1 4 ( a ) 7^ ( c ) , Bl 1 5 ( a ) 7b 
m (c) Rl* BLl 6 (a) 7^ (c) tt, tt*<OtTT7 

*<DXSHK:»ilWffiBI"C*>5. 111 
(a) \Z7Fir£o\z^ T«E*«8±^s i CN^b4 
§xyfy^ h y^<Bl7 &m&1rZ> 0 Si0 2 
^&4*lllin«««6*r»rtU, i C^5>4 

[0 0 0 4] TSKatE&ltBS (BARC : Bottom 

Anti-Reflective Coating. El*vt2:i*) £11* b. 
*b (m^iir-f) ^M*-T^o »Cfc* IiDU^hH 

[0005] mi 4 (b) z<D¥ 

[0 0 0 6] Jfcfc:, Ull 4 (c) IZ^-tXolZ^ *W 
Z?m 3 ±RXf t'7 * — /i- 9 tc , ftWtyofr h*£Z> TIR 

[0 0 0 7] [HI 5 ( a ) 5 i-, TilK 

[0 0 0 8] #Ci^ Ml 5 (b) {^-r<t9t-. 
v?* hi 1 £K r Fxdr«>vl/-fia^)l3tU ^ 
ggftb-C, u-v** M 1 1^7* b V y?77J\z& «9 

[0 0 0 9] i!5 (c) i^^i"^ 9^. -<OU 

o 2 y 9 x-*mm\z x s n^tt^ v y * srfrv \ ^ 

T*— ^ 9 rt^T«RWWit«2 fcfc^y^ 

[0 0 10] »Cl^ M 1 6 (a) l^l"*?^ 

bi i t vx^^^ym3. «w*ftiMJi4S:^ 

[ooii] BJ 6 (b) o 2 y 
[0 0 12] &lvi, ID l 6 (c) tfr^ 



£fl 2£*!£>iA^ CMP (Chemical mechanical Pol is 
hing ; ft*tt««ttW» la^f 7^3^15: 

[0 0 13] 

*«>EII»**SK:*3^-Ctt, Hi 5 (c) 

tcjs^-C, *««^?>*5T«RatWit«2Sr3 0 07!r 

16 0 0 nra(OiJi:IotI*i4S:t)otxyf/<^ 

[0014] *mn&frfr&ffi^&izm ?+rt££ fritz i> 

[0 0 15] 

m*^*?t \sTm?,mi%T^2<Dmmmmmz^v 

»Mt5i»K iifrffiRltp iiHtth»rjgtfraitfT^- 

*xjg<K tto&S&2<n\sV* bMiLZJL b g vfyyj 
mft& xm.te LXMEM 2n±Jl2i± m^EMd: 
»-y<o»lp»Mtsis^ tfriam2Qu^^ n« , 

g2±^£z Hi>»rjeTffitag^ iK»ig»Bfe^i-SXgj:, ill 

^i£M^Mi£±^xfi^ ^M±^t±^t±^ 
[ooi6] ^i^t^pttt. ^r^-/up^^- 
gK^^^RM^ihfif^^i^ iAt^ £ \z_X B , ^^RWBS 
ihlB^y^^^i-SXg^^^Sr^^-et, »2 

[0 0 17] *H2^P^i:S^f^7y^Vyyfti: 
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<nmuzm£>&& <t 9 ^»3tgB»jg5ite^ 250M7 

S7fe.S:U j m^b-Cmjfam20Uv ; ^ h^E,^<^-V 
co^q£^^£Xfl<h. Mf£fg2(DU^;* hJg|£^;* 

<D^)*c;Sl5^ft?3SS$r 2 5 0 75^7 0 0 nm/f>it5o 

[0 0 19] Sfc, fltrlBK»8fritK&^y^>^1-*l 

i«fij:ni^:i:^U\ r*rt-J:9* J&2 
oil F^& v #§i S: ^ v ^ v ^i" 5 K . tf T A- Ui» 
S L fcR» ft JbUt ^^^LTxyfy^S^ s l4 

[0 0 2 0] «iliW^i^f^7/^>'/^^ 
t4B»»«*fttt, TJi»**±fc« l <o*IHMftW* 
eMt^lS^> r<o»l<o«IIBIft»llt±^*2<o* 

flljfe^ l RtJ^m 2 <D«BSII6»8iSr^ y tf r * 



15 tf r ^-^SrSAiitf J: 9 K:B3fcffl»8«iiffia s 2 5 0 
M7 0 0 nm/»-efc5»2(7)l/^ M^Mt5 

±9f^Rtm4fcLTm*2<0U^;* hUHcE*^* 
-y^iP^Mt^H^, »B*2 0)u^ MRS: 
-e^^ <t LTftufS^2(DlF B TO#^^- :i: -y^^^^^Sfi 
i»*S:Jg*t5lSt, m^M2<D\sV* H*«rl**-f" 

aftii^TWIBT****^«tt$H5^TXVr.wlf 

[0 0 2 1 ] *Jg3.55W^*3V^TIi. !2C0Uy^ MR 
C0S3tgB^»ji*^r2 5 0 7I>S7 0 0 nm/»tt5C 

Icj;^ tfT*— /Urtt-Sft&^ftfc^^Uv*;* MR 
<Df&tf»*)iV3±V* 3i yf-^^a Kit"*" 4 

fc, R*tSSit8Kr»*U4^fc»* tfT*— /urtfcTJt 

ufcBatjfe* 5 tf r /n^^a«>ii*ttfc* 2 <a u 
[0022] *fc, IMiiMM^ t-^^^ 

WE*2(DU^ MK<O*«3t«B****^0. 05J5 

SO. 4nm/StfeS:i:^U\ ;mK:J:9. 
fc, i^r*— yurtic«»ii*ixfcW2ou^^ hlltoa 

;* h§|Kj3*tS*«*»wgttll9SrWitb, 82(Oi/^ 
[0 0 2 3] 

!§SaEii^L£Z^r^^ 

[0 0 2 4] fix ( a ) 7bm ( c ) . 12. ( a ) 7!>S 
(c) XtfJUL (a) 7!?M (c) tt. £SMMML&1> 

[0025] jt-r > ax c a ) 5 TMIfi^ 
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fy^hy/«5, ■IBI6MW42fct;*^yrBl3S: 
fc^fiJU i/^h ((H^iirT) Sr^ftJ-rSo ft*-. - 

[o o 2 6 J ftC Hi (b) tc^-TJ: 9i-> :^)t7 

3, jimfUHK4. ir* Yv'ms&xmfMb 

nt'7^-/V9^t^)o ftl^ 0 2 ^7X^7y 

[0 0 2 7] &tw, ( c ) IC^f £ 5 tfT* — 

ih!R2S:^-r5o r.<Di#, T»R*tl&JtBI 2 14 fcTT 
-/t^7^/^t5o ~<Db*~ (1 1 (c) £ 

[0 0 2 8] ftlC, H_2 (a) l-^i-J:?^. ^7^- 
/U9rt^t>'T^SMP^ih^2±^^^M^^v ? ^ h 1 1 

[0 0 2 9] 12 (b) tc^-TJ: -<DUv> 

^hll^Kr F^ap-->-eu— lfjrj:9*jtu 

[0 0 3 0] #ctr, H_2. ( c ) ui^f X 51-. r c7) h u 

[0 0 3 1 ] »Clw. JUL (a) U:*i-± 3tC h 

f^^U ia«hu^^ (ft) 10^««o 
[0 0 3 2] ftK, 11 (b) iC^"TJ:9^. 0 2 /7 

t/T«R«-B6ihBl2 Sr*J«t-t-So 
[0 0 3 3] tfci::, H ( c ) ir^-T J; 9 trr*— 

/t- 9 RUEIS Fuyf 1 0 {r^m^S 1 2 £ii£>&ti>o 

•ttmi 2ii0iix«cuT-fc^o trri 

J»3±<D5g«W5|S|.l 2<7y^T;&U^^ 5/^lR3^^«^ 
[0 0 3 4] ^S^MMl^a^ ^-^^^ 7 -< 'H- X 5 
5E»JB**ft^*3V^T, HI l 5 (c) n^tTSESt 



[0 0 3 5] ^aBag2M2_g2^MMMi^ji2XlE 

t7^^9^l/^ Ml lwf4K r Fxaryvl/- 

[0 0 3 6] — JUL (b) iC»i-XaK*5V^-C, ^ 
r CO «fc 5 I- ; tf T * — /i- 9 <?>ffi!lfi*sff£l L-C v ^ 5 fc* , 

-rat. roaHtfcu^ h 1 1 t±»w«wrBa^ 

T^<7>ffi$rfflS<fc H^<^^ «ffitf#MltUw«fcB b 

[0 0 3 7] t^oT, 11 (a) l^flil^l^, 
^ M 1 «c«»tfi^«»cKaUfc«^JiliniM»«4 

mtMUR 4 XMJVIHHAMUK 4»^^r77 J l3^yf 
y^aSl3*4C5. :©xyfy^8* 1 3l4fcfT 
7^— /U9<DMPgBSrffltf J: 5^fiE$ttSfcA. 

^ h 1 iXt) 5 TJiSI*KihBS2Srl»*-rSfc«)^0 2 T 

y v ^ vwwwutisaa^ us 9 *t * ^ fc » , ^ 
y^v^as 1 3^i/^^ h 1 i^r/T^RitKih^2 
&r w <o o 2 r y *> > ify. \xmmmmwLvm\z. xvm^v 
fcatao. ^iwi 2^tcii^iz 1 ^tbs 0 

KitLfcEj|»^« Mtt^fiTi - * fc^5PS»£a s *> 
[0 0 3 8] IfT*— /U9rt<7)^v/^ Ml 

FeT^fi<-T5i:Ifi^ h 1 Ocotl^^^oTL^ 9 

[0 0 3 9] 14 ( a ) Km ( c ) . !_5 ( a ) 7!?S 
(c) Rtfime (a) 7!;M (c) tl^liiCi^f 
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10 0 4 0] HA (a) t-^i~«fc?l-> TJiffilS 

g8±tcs i CN^b4^)^yf>^ I- y^B!7SrJg 
xyf h y/<l7 0fStt«ttf 7 0 n 

^xvia^s i o 2 

6 OOnmT?4>*JBMI6IHIt 6 ^<£>-b 
ICS i Ca*b4 0 5 0 nmO^^^V^^ 

^fillfitfc^e^^J^as 0 0 nnKDJUHftft 

[3 2 5 0 nm^)lfJ«SJfC^^^J«3«t 

[0 04 1] W:, TSKJtKitBS fcfll*. 
M»jfdS50nmi:ft5t5l:i*U u :/* b (Hl^ 

\z_y* by y?97j\zxy e*r*— yw^—^S:?^ 

[0 0 4 2] #Ci^ MA (b) \Z^i~X?\Z^ Z<D\fT 

^^^lt, TWRitR&itBt (H**1 B ) . **y?Vk 
3, JimfftlUM* xyfy^ b;y^5&U<Jf ft^ 
tUHGir^y^^L. b*/<*7*-cai 

Eiti&JtjRSrMirra. 

[0 0 4 3] MA (c) ic^i-J: 9t-> trr*- 
/i/9rts^ + y ^bs 3 ±^$s^ b 4 5 THsatBfr 

[0 0 4 4] #Ct-, MA (a) ivl^-TJ: 9 ttl, TiSIt 

RikJBi 2 _h&i>* tr r 9 t-*3tt 3 Til SitKitK 

^2 5 0 7^ 7 0 0 n m/®X~fo "9 . 
ii* (»/h»#f««) * s 0. 05M0. 4nrn/»T? 

1 <D»£li{fll*.li6 0 0 nm^T5 0 Uv^bltt, 09 
Ti?* — /H/v/^ bXJiE S C AP US^* b"Cfc 



ht'feSo ESCAPU 

[0 0 4 5] MA (b) tc^i-<fc9l^> rous? 

8nra(DKrFx^-7l/-fi:J: l ?8*t5c 

£t#*2. 3 8Si%^TMAH (tetra-methyl-ammoniu 

m-hydroxide : T" b 9 * f ^7 V^e^ A/M' K n 

•y--f K) U m««FlB««*.tf 3 0»B 

o. 5 7!/S3K*%<0$5H-e*S^fcoXt>ctv\ -OS. 

[0 0 4 6] 0ct^, M_5 (c) ^*i-J; r<o 
t y t'R 3 ioTIRStSSitK 2 $:»it 

[0 0 4 7] M_6 (a) tC^-r^?^ b 

l^^lT^t«^l3, /■Bn*ft«W4S:^y^ 

la^b^v^ at) io««o 

[004 8] MA (b) ir^-Tct^tw, 0 2 ^7 

atTFJ!R»B&it«l2«:lfc*i-6o ^v**? 
$rtfv\ tT*^9rt(Oxyf y^^h^^l7^^ 

[0049] ^tc, MA ( c ) ^^i"<^ o trr*— 
9 rt^i/id^ Fi/>fiort \zmmuPt 1 2 £*i£>i£ 

tPo 2tt«x.riCu-C*>5« rti^«t | 9, 

7l4WlSl5^K«o -ttf>«. *iry^l3 
coii{^UTCMP^ffv\ ^ y ^"JK 3 Jil-tt*tH 
UcilWl 2^TSU c ^^y^3(D^:a^SrC 

[0 0 5 0] SP.^ b uyf^ffMt^fc ^^v^ bco 
^SMglia i 2 5 0M 7 0 0n m/f» 
l/^ KO»3t«l6»i*« ^2 5 0 n 

bw«l»a«36 s ffi:<, aiWwBRb-C^KOi^^ b^tt 
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hO»3teffi**Pi*«M:2 5 0 7!? 

17 00 nm/f>tt5o 

[0 0 5 1] jEjj h W>^£ffM;^S/c*fr<DUix;* h(7) 
?fcgftffi««j*Jg : 0 ■ 05M0. 4nm/# 

5nra/#?Jl±tt5i:, tfr ywrtfc«*i£*ftrt: 

So — Uv?^ KO*lt3t«»a«i J 0. 4nm/# 

tt, 0. 05M0. 4nm/gfT?*5Ii^ff*L 

[0 0 5 2] ±ai^SfcffiPfi5ts*^-ov>T. ct^l^atr: 

opt tt**«3fc*Sr*-*-. asaiHai oBI» 

±l:»j*Sft-Cv^^^H ( El 5 (a) #fiS) (Df 
3te*#*iMr3te*E opt T^^20raJ/cm 2 t:'fc 
9, tfT*~ ^9rttCff^^nTV^ U'^ h 1 coS^t 

9^l3fifcSnt^4 h 1 (OaiftiSftttiKJ 1 0 0 

nm/&t4i, a«wpiiB«r3 ofWHt-rst, 

<9 fT*-^9rtOU^ h 1 I2$t£^3 v 

[0 0 5 3] mtwxtLT. l/^hl^U»2 2l: 
rtl:»*SfttV^ h 1 (OMm&Jgtelfo 1 nm/ 



[0 0 5 4] u-s^^ h 1 d^oi^Tte, 

mmm&R o****?** * v ^ , tr r * — 

[0 0 5 5] 18H ttMlw%|ftP*M«: ir 9 , 

So «2 3tta«i*IBl:«#i-6u^^ MBWi<OBfl« 

ftl^ *3BW^*3V^Ttt. *2 3K:tettS»ffcBM&jfe 
t£fctt*»i*2 4 0>«#Sr, us?* 

[oo56] #ck. ^mmmm <DM^^m\zx 9 « 

JBRSixfcEj»<o«*S:KW"r5o 0 6 (c) lea*-*-* 5 
^T'fcSTJf Idi^Jf 8_bklS i CN^?j/^xyf^ 

7±\Z\*S i 0 2 ^?>ft5JlWW6*ll*6d5Rft5>*bTV^ 
So Sfc, /■ m tfiMUK 6 _fc*ci s i C^bftS^^v 

nn&**ittl-KiiLfctrr*— (HA (b) # 
BR) ^s»j*Six-c*5 0, ^r^— yu9rttci-±cu^bft 

4t'7 14«^$nt^-5 0 If 71 4 teTM&Bm 8 
■IB»«K4»cH[EI»hu^i 0 (16 (b) #fiB) 

[0 0 5 7] ^gffiMffi trfil s^'^Tyu ^ -> > jfet - x 
5Ej»»fi8*ftir±ntf. i/'^ M t L"CK3tffl*« 
i£* ^ 2 5 0 n m/»«±tfe 9 , * 

K3tffi^«¥5S« (*'h*J(R8l£) ^0. 0 5nm/#H 
Itfcii/^ h^ffl-TS^ irl-ct 9. SL5 (b) I- 
/Tti-y^ h l <r>m%^\z. ifr*— /u9rtJwS*ii* 
ti/ci/y^ h l izpja-rS3feS/1 S/ > N ft^^^^io^T 

t>, *tt«ptctrr*:— ^9rt*caAa*nfc b i 

/U9rtK*tf>ii*;h,fc Uv 5 ^ h 1 ^j§ft3S5 r. i: S: 
P^ihT^So ^-^Sm. HI 6 (a) lr^i-^r^-/^3 
& C/1 Klgii 4 y f y ^Hl t T , VEX<Otimj& 

rt^Slcjsv^iRfei-Sipft^y^^^a* (13 

(a) #RS) ^^^^Pyjihi~Sr t^-e#5 0 -cofc 
r(0J:^^x 7 f y^l^^ESl 5^{:Sgt5 

[0 0 5 8] — * % ^fiSMJIi-^ 1 ^^^ 
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<D&ft&&tmg. (**&»««> & 7 0 0 n m/fm 
£0. 4nm/^Tt«Ctia9, H3t£nT^ 

1oo5°9] 3E«w*fc, iSMffla&fcifc^-cii, 

5 r. t ^-C# 2>, tfr*— /K^TSSSrRJH-KihJII 

So 

10 0 6 0] KIT. flfr^gjm l gj^ MM3i£M±£iL2. 
[oo6i] gUMi 

0 Jii7 0 0n m/&\ *'hi£*?jiJ*a s 0 . 0 5 

0. 4nm/fK'* ) 5l2©lili©l-^ ^> * 

^fifjtK/^ 5 0 2 0 0 n m/S\ 

0. 0 0 575S0. 0 5nm/fK'fo5ti©Sfill 

(a) (b) S.t>* (c) 14, r.<Dia»W^Xmi'*3 

l^-CE^M'>'^S.^ :t "7'* _ "'' U(7:)WSSrSEM (Scan 
ning electron microscope : K * 9 

a^UfcteSSrH^-^Lfc**^**- J2L9. (a) 

\Z$>^Xm5_ (a) fc*i-lSKtB3-t-SI@K*5tt5 
ii4:SL, 19 (b) (c) 14. Uv^h£m<£ 

( b ) ii f^$aii w u- F UfcCTSr^ 

[0 0 6 2] H9 (a) td^i-J; ?IC N Uv?* h 



( as (a) \ztsv&^yftrx hys<m7. mmm 

y:/BU;ftl/K#5&Jtl*2l::*BiiO ^fS(t*bn. JfR3*6 
3 2lClit'T*-^3 3Rt>*i£^ h l^^3 4« 

ritsft-o**. tfr*-^3 3wrt95^ttRME*it)«3 

5 tW&Zn* XT*-* 3 3 RtffiBi» h Wf* 3 4 <D 
[0 06 31 11 (b) M9- (a) 

JHHi|fel*J£3 2il:l±»l^v ! ^ F 3 6«$ns 

[0 0 6 4] iJiteWLT, u** hi:L-CgLL££Jfc 

firou-^ h 3 7 zmm-rz t. ma. ( <= ) <t 

5 fc, l/'^ h 3 7 roa^fttm«*tTofc«»::*i^-C 
t, fT*— ^3 S^t^U-v** h 3 7jJSgSfSLfc 0 
[0 0 6 5] &mM2 

0. 2 Mint U t'T*-/^U ? ffii»H^>'^^8+ (73 

fc, ^*I4K r F^= J r->^^—f-*('4'9?Tc.fc, #*3. 
U-^l-H, I S-tf J >s<#-><0&f&K&LX 

* roj . u5?^ hojpf3»«?i<ft9®»tt* i3 P&"^*» 0 
fc^-a-^ rxj tLfc, J nttt&tm 

[0 0 6 6] 
[*1] 
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No. 










(nn/fW 




(wm) 


mi 


1 


A 


800 


0. 10 


0.7 


X 




2 


B 


600 


0.01 


0.3 


O 




3 


C 


450 


0. 22 


0.6 


o 


mz 


4 


D 


400 


0.31 


0.5 


o 




5 


E 


320 


0. 35 


0.3 


© 


m2 


6 


F 


260 


0.01 


0.3 




mi 


7 


H 


100 


0.01 




© 


mi 


8 


I 


90 


0.01 




© 


mi 


9 


J 


60 


0.02 




© 



[0 0 6 7] «li:*tNo. 2M6tj:l20lli 
<0**3B<)B8*ja* 2 5 OM7 0 0 nm/S?-Cfo^)fc 

0. 4nm/»-Cfc5fc», U^* h*>ftttttXtWe* 
[0 0 6 8] Itll^tX, il^tNo. 1S^7 

7SS9M: gJ g^^MMM^MMM^fe^o lIMNo. 

It*. KO**:*/!***^ 8 0 0nm/9i*S 

ft1?kofc e SlflNo. U^*h*>»* 
WK*fltt $ 2 5 0nm/#*i^/J^V^, SI*^ 

[0 0 6 9] BU o < a > * lb)Stf (c)tt, 
fc*6**r H/^Ui*at*)5. (Hi 0 (a) &l>* 

(b) mmm^D. 3Rxf4\zts^x 

fc 0 L^L^^b, B i o (c) K^l - * 9^, SMM 

No. 7t£*3t*-CI*. t7^3 3ftt:^y^F4 2 

[0 0 7 0] &tc. A^itli^^^^^ 
Bl 1 (a) (c) , BJ 2 ( a ) 7bm 

(c) ^(/niWIlMtii^^^^ 7 ^^ 



[0 0 7 1 ] BJ 1 ( a ) ^ ^ 

*S* s 0y*.tf 6 0 0 nratfc§iTOSR6 Srff^ 
-T^ 0 ^<D±t-S i C^b4^ 5 O nm 

^iM* K^bttSiSWWHt-CfcOffS^Mx.tf 3 0 0 

nmOJIIBIftWK4Sr»«U, *<o±i=^9X^lwJ:9 
S i 0 2 *«x.tf2 5 0 nmO*:$lw*lta*-frr^-r 

[0 0 7 2] i/y^b (EJ^it-f) £11* r. 

[0 0 7 3] mi i (b) tc^-Ti r<otf 

^*^LT, =*r**:/IBl3. 1«I4, 

^ > h y 7 * xmm-r z> tT^-^ 9 *&&-r 

[0 0 7 4] B * 1 < c > 

ym 3 ±xv trr*— ^ 9 5 £ 9 ictK >>s[<£> u 

HE *2 5 0M7 0 0nm/»"C* 

5. (*/J«»a«) * $ 0. 0 5M 

0. 4nm/»T*fo^^^^{tffli-5c t/^hllt 
0i];tte\ Tir^— /H/y^ hXttE SCAP 

* h 1 <Ol¥$|i0iJ^«6 0 0 nm^-T^o 
[0 0 7 5] Rid, B 1 2 (a) iC^-^J: 9^ ^OU 
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^ h 1 Sr, KrF^^t^MffllTKrFx 
(DTMAH (tetra-methyl-ammonium-hydroxide : x h 

[0 0 7 6] B 1 2 (b) Ir^-f-J; 9 i^. l/'^ 

^>^u ehm^^-i o&Mf&-rz> 0 -<D^.^y^^ 

[00 7 7] #cM, {E3 1 2 ( c ) Id^-T J; 9 O 2 ^ 

[00 7 8] El 1 3 i^-fJ: b lC tfT*-;U9 

ftXtfElfcM'^l O^i^lMSl 2£*Itf>iAi? 0 
2«0»JxLliCu-CfcSo w*xKJ;*K k7l 

^y7 p Bt3±Ktt*IBLfc*««"3|sH 2^TSOT^ 

[0 0 7 9] tl3^Illil:i^f^7/^yy 
«6lwJ:4EII»ri06rftKJ:ntf, M^ »2 0jlMll8 

h l &»3fe+-*5fc*au«taU uy^hi^a 

[0 0 8 0] 4*5, — «lcu^htt*y^ MB^ffl 

3t»:{iKrFxar^^fOTu i/y^Mi: 
liTir^ — ;H/y^ hXteE SCAPl/y^ h£{£ffli" 

^hT*fcn«J:V\ **W*w*3V^Ttt, Kr F 



[0 0 8 1] 3El-> «F B 1J6&l»4ttS i LK, S i OF 

Xh£\<\ HiwSfc, ^y=J-^>f* hy/<Ht5ttS i C 
twPS££*iT . SiN, Si ONKiS i CNft'fco 
Tt«t<, hy^MmiS i CN(CPS5t£ 

;ft/?\ SiC, Si N3ms i ONltfcotU^o 
[0 0 8 2] 

S&Jhi-Sr fci6St?#*« m^J: «9 , E*f* h w^co^ 
[BSOflWttBHfJ] 

[ IDl ] (a) 75S (c) ft, M^il^iMl 
lcMi^^T/u^^^ffiicJ:5E»^jS:*ffiSr-tOX 

I B 2 1 (a) 71?^ (c) te, $iiii^fa7/^ 
-7 > affile J: 5 E«»ril*»*r*«)Xa»I^*i-»fBHH 
tfcot, B 1 <P&<PXgfr^-tia"Cfc5 0 

1 B3 1 (a) (c) tt, iiiii^T^T/^ 

^S/^tt(cJ:SEl»»J**ttt*^xaiB^*-MRffiB 

[ M l (a) 7!?m (c) ^^m<o m 2 (pmmmm 

[ El l (a) 7!/3i (c) ii. SlSMffi^^f^T 
/u^^vft^J;5Eil»»**j£**^xeJ«^*i-W 

[ 06 1 (a) 75£ <c) He, *tt»l l:«Sf>7 
yw^->^tt«cJ:5Eil»»*****<oxaWlc*'r» 
®!J-e&oT\ E!jL^3WXg£^^BTfc5 0 

fflSgSSr/Tt^7 70-c*5 o 
[ 09 1 (a) 7!?M (c) tt, EIS^^XSirjo^T 

[ BlO l (a) Jbm (c) ^«HNo. 3. 
4SX£7.t-*3^-5 l^S/^ h^tttt^EiW h uvfMt' 

[ Bil l (a) »5 (c) tt, 
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mi 2 ] (a) (c) *i 



[ Ell 3 ] ^lilii^^f ^ v y yfed J: 5 

[ il 4 ] (a) 7!?^ (c) ti. t¥*(7)x^T^^^v/ 

[ UJ. ] (a) (c) tt, :wt^f^7^ 

X*fcoX. (Hi 4 Qgc^XSSr^-f"ia"Cfe^o 

[ El 6 ] (a) 75^ (c) tt, :^*^faT/^ 
^^^tti^J;5EII«^teS:'t^xaW^*-f-WrffiH 
tfcot, El 5 <ft&<PX1ISr^i~lg"efc5o 

1.11; Uv?* h 

2 ; TJlRttKltlgi (BARC) 

3 ; 

4.6; JIMtttiNK 

5.7; xyfy^ hy^ffl! 

8 ; TSEHUf 

[El] 



9 ; tfT*— A' 


1 0 ; 




1 2 ; 




1 3 ; 




1 4 ; 


trr 


1 5 ; 


E» 


2 1 . 


2 2. 23, 


2 4 ; 




3 1 




3 2 




3 3 




3 4 


, EM h 


3 5 


; RltttihK 


3 6, 


3 7 ; l/'^ h 


4 2 




Rraa 


x ; m±mmm$z 




n ; */J^»3SK 


E op 





[#tt*ME2] 



[132] 



2 ; T^RMlfritK 
9 ; b'T nwu 





1 I : vv^V 
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[H 3 J 



im4) 





< b) 



'my] 

2ZZT 



2 ; T^tfPftiUa 



rz 

( c ) 



3 ; *^rv7m 




2 ? TJ§£*tW±»S 

i 3 ; i7f>7^ 



3 ; ^^7711 

i i ; v V 
i 4 : tfT 



1 2 J«W 
1 5 



[07] 



1000 



( r>m/#) 



100 
10 

1 

0.1 











Rmajt — — 




























W min 












Rmin 


22 J 

-4-4 





















0 1 1 iO E °P l 100 

(mJ/cm 2 ) 

2 1 » 2 2 J d& Rmax 
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ims) 



me] 





1 ; l/^AV 



1 2 ;iW«*f Ujt7 1 5 ;&m 



ims) 



im9] 




,33 /33 ,36 



,33 /34 ,36 



23 ;fe 




(31) 



#19 2002-373936 



33 42/2 




31 (a) 



31 (b) 



ii Yo 



34j«ftW>f- 35;R#J*ifcJft 36 % 37;V>7>b 

4 2 ; V i/X V 



[012] 




as 



(a) 





[Hi 3] 
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[mi 4] 
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15 12 <\\\\\\\\\\Vf - 3 




(c) 

11 ; V *>*s \ 




5, 7 ;x«srf >^>vx5R «;TmHW ll>VvA> 



